Abstract
Helicobacter pylori is present worldwide but few large population studies exist on the epidemiology of the infection. A random cross sectional study was performed of H pylori infection in the adult population of San Marino, a European country with high gastric cancer rate, to assess its prevalence and to evaluate its relations with gastrointestinal disease. In 2237 subjects (77% of the initial sample) H 
Statistical analysis
The data were analysed by a x2 test (MantelHaenszel) and logistic regression using the SPSS-X statistical package.27 The x2 test was used to examine the association between H pylori infection and the presence of several variables in a monovariate analysis and to choose the relevant variables to be used in multivariate analysis. Logistic regression was used to evaluate the relation between each independent variable of the study and the frequency of H pylori infection with adjustment for other variables. Bold type: sampled subjects. Normal type: per cent ofseropositive subjects (San Marino H pylori Study, 1990-1, n =2237). There are large differences in seropositivity between districts, and higher prevalence is found in districts with highest gastric cancer incidence (see text).
Results
The sample population consisted of 2904 >70 subjects, the response rate was of 77%, and the final sample studied was of 2237 subjects. Table I shows the age and sex distribution of the sample. Non-responders represented 23% of 2904 subjects sampled in this study and they were most often in the youngest and oldest class of age (33% and 36% respectively). The non-respondent sample consisted of 164 hile subjects. Non-responders showed a lower trict prevalence of positive history for gastritis and sen peptic ulcer than responders. No significant A differences were seen between the two groups age, for other important surrogate variables. fled H pylori infection was detected in 1137 or to 5 1 % of the sample studied. Figure 2 shows the distribution of seropositivity by age. The prevalence of H pylon infection was similar in both sexes (50 9% centre of a country where high frequency of gastroduodenal diseases has been reported. The clinical interest for this kind of population based study is justified by the finding that Hpylori infection is associated with gastric cancer33 and it is an independent risk indicator of gastric adenocarcinoma.34 Therefore, the eventual confirmation of the provocative hypothesis for the role of H pylori as relevant cofactor in the pathogenesis of gastric malignancies35 could modify the clinical approach to the patient with H pylori infection. 36 In our study the analysis of non-responders showed that subjects who did not participate presented a lower prevalence of previous diagnosis of dyspepsia and peptic ulcer. Thus, even if the inferential validity has to be restricted to the types of people who were willing to participate fully in the study, it is worthwhile to note that three quarters of the active population fall in this group. Moreover when we analysed questionnaires for gastrointestinal symptoms we only found epigastric pain in 173 (7.8%) of 2237 responders (data not shown). This result balances the possibility of having introduced a bias for a higher frequency of gastroduodenal diseases in the subjects who participated in the study with respect to non-responders. Therefore peptic ulcer patients are not over-represented in our study population. For diagnosis an ELISA test with a first generation antigen was used as a screen test. The low cut off value used gave a high sensitivity but low specificity. All the positive samples were subsequently tested by immunoblot and 9.8% of the samples were eliminated. This approach, while time consuming, gave us a high degree of sensitivity and specificity.
The San Marino H pylori Study shows that over half of the adult population of this country is infected by H pylorn. This prevalence is higher than in Italy or in other Western European countries. We found that H pylori seropositivity increases significantly with age, confirming previous studies.22 28-32 34 This pattern has been explained by a cohort effect.7 37 The hypothesis for this cohort effect is also supported in our study by the finding that the curve of H pylori seropositivity by age tended to Concerning the use of drugs, in the multivariate analysis the prevalence of infection remained associated significantly with previous treatment with H2 antagonists (excess of risk: 94%) and benzodiazepines (excess of risk: 56%). The association with H2 antagonists is in agreement with the results reported in a recent case control study on the risk for gastric adenocarcinoma.34 These data could be interpreted either as indirect evidence for an underlying asymptomatic peptic ulcer disease in the H pylori positive subject or as a result of symptomatic treatment with H2 antagonists of the ulcer like symptoms induced by the H pylori associated gastritis. 42 In fact patients presenting with peptic ulcer and non-ulcer dyspepsia have high prevalence rates of H pylori infection, and often show anxious personality patterns43 44: therefore they are also frequently treated with sedatives for their dyspeptic symptoms.
H pylon infection was significantly higher in subjects who reported gastrointestinal endoscopy in the past five years. This finding can be explained either with a possible Hpylori transmission by endoscopic instruments as previously shown45 or with an indirect effect of longstanding dyspeptic symptoms in H pylon positive subjects, which induced them to have endoscopy. Earlier studies reported the presence of H pylon in dental plaque46: this finding induced us to look for an association of the infection in subjects who had had dental treatment or permanent dental prostheses. Multivariate analysis showed that H pylon seropositivity was directly associated with the presence of dental prostheses, while those who had regular dental treatment (and therefore have probably eliminated or reduced their dental plaque) showed the lower rates of H pylori infection (Tables IV and V) . Therefore, having permanent dental prostheses could infer a higher risk of infection for the subject, by possible continuous ingestion of Hpylori. 47 The logistic regression analysis also confirmed the relevance of Hpylori infection in the natural history of gastroduodenal diseases. In fact significant associations with seropositivity were found not only for peptic ulcer in the subjects of the study (excess of risk: 63%), but also in their close relatives as regards peptic ulcer in siblings (excess of risk: 52%) and gastric cancer in the father (excess of risk: 50%). In contrast, H pylori seropositivity was not significantly associated with gastroduodenal diseases in partners.
In the San Marino H pylori study the lack of association of seropositivity with history of dyspepsia in the subject and the inverse association seen in subjects whose fathers had dyspepsia confirm the data of previous serological studies32 48 Furthermore in Italy there is a wide geographical variability for gastric cancer mortality5' and high risk areas are located in central northern regions. One of these regions, EmiliaRomagna, showed a crude death rate for men of 48X100000 inhabitants in 1980-3, with noticeable prevalence for men in its south eastern areas20 (Fig 1) . The same trend was confirmed in the following years with a death rate of 43X 100 000/year in 1987-9.52 The Republic of San Marino is located in the highest risk area of this region, and in this small independent country a gastric cancer death rate of 68X100000 inhabitants in 1987-90 has been reported.2' Moreover, previous studies in San Marinese families with gastric carcinoma have shown a higher frequency of this disease in first degree relatives of the affected families.'9 The results of our San Marino H pylori Study shows that during 1988-93 the highest gastric cancer incidence were generally seen in the districts with higher seropositivity rates, even if a significant linear correlation could be shown only in seven of nine districts (Table II) . This trend is in agreement with the results obtained in a recent multicentre international study,16 however, which showed a significant relation between H pyloni seropositivity and cumulative rates for both gastric cancer incidence and mortality.
In conclusion we performed for the first time a cross sectional serological population based study of H pyloni infection in a complete European Mediterranean country, the Republic of San Marino. H pylori infection increases significantly with age, is associated with a Southern place of birth, and manual work and it is more widespread in those districts of San Marino with higher gastric cancer incidence. H pylon seropositivity was associated with anamnestic factors such as peptic ulcer, use of H2 antagonists and benzodiazepines, presence of permanent dental prostheses, gastrointestinal endoscopy in the past five years, and a positive history of peptic ulcer in siblings. We also found that subjects with a Hpylori seropositivity rate reported a high frequency of gastric cancer in their father. Because the prevalence rates of peptic ulcer, atrophic gastritis, and gastric cancer in San Marino are higher in comparison with those seen in the Italian population,53 prospective endoscopic and histopathological investigations in these San Marinese subjects could confirm a possible role of H pylorn infection, together with genetic,'8 environmental,'9 and dietary factors54 in the pathogenesis of these diseases.
